Mathematical model of mycobacterium-host interaction describes physiology of persistence.
Despite extensive studies on the interactions between Mycobacterium tuberculosis (M.tb) and macrophages, the mechanism by which pathogen evades anti-microbial responses and establishes persistence within the host cell remains unknown. In this study, we developed a four-dimensional ODE model to describe the dynamics of host-pathogen interactions in the early phase of macrophage infection. The aim was to characterize the role of host cellular regulators such as iron and lipids, in addition to the bactericidal effector molecule Nitric Oxide. Conditions for existence and stability of the equilibrium point were analysed by examining the behaviour of the model through numerical simulations. These computational investigations revealed that it was the ability of pathogen to interfere with iron and lipid homeostatic pathways of the host cell, which ensured a shift in balance towards pathogen survival and persistence. Interestingly, small perturbations in this equilibrium triggered the cell's bactericidal response, thereby producing an oscillatory dynamic for disease progression.